ABSTRACT
BACKGROUND TO THE STUDY
Headache disorders are extremely prevalent and represent a major health problem which merits increased attention (Rasmussen, Jensen, Schroll & Olesen, 1991 :1147 Rasmussen, Jensen & Olesen, 1992:443) .
Usually they are mild or infrequent, but when they are severe or frequent they cause considerable suffering as well as decreased or abolished working capacity (Rasmussen et al. 1991 (Rasmussen et al. :1147 . In a study conducted in Denmark on a random population of 25-to 64-year-old men and women, the lifetime prevalence of headache (anybody with any form of headache), migraine and tension-type headache was 93%, 8% and 69% in men, and 99%, 25% and 88% in women, respectively (Rasmussen et al. 1991 (Rasmussen et al. :1147 . In the migraine group, nearly all stated that the pain impaired or abolished their working capacity or other activities (Rasmussen et al. 1991 (Rasmussen et al. :1147 Rasmussen et al. 1992:443) . In Belgium, migraine affects up to 5,8% of the population at some time in their life, with a gender ratio of 86% in women to 14% in men (Schoenen, Bulcke, Caekebeke, Dehaene, De Keyser, Hildebrand, Joffroy, Laloux, Louis, Monseu, Pierre, Vanderlinden, Sautois & Vandenberghe, 1994:55) . Research in South Africa has shown that migraine affects between 5% and 15% of males and 13,5% and 31% of females (Turner, 1996: 2).
Migraine is defined as a headache that lasts four to 72 hours, is throbbing, is moderate to severe in intensity, is unilateral, becomes worse with exertion, and is associated with nausea, vomiting, or sensitivity to light, sound or smell. Only three or four of the above criteria must be present for accurate diagnosis (Merck Manual of Diagnosis and Therapy, 1999:1376) . Migraine may occur at any age but usually begins between the ages of 10 and 40 years, more often in women than in men (Merck Manual of Diagnosis and Therapy, 1999:1376) .
Headaches often partially or completely remit after the age of 50 years (Merck Manual of Diagnosis and Therapy, 1999:1376) . The mean frequency of migraine attacks is 1,5 attacks per month, but it is important to stress that at least 10% of patients suffering from migraine will have one attack per week (Smuts, 2003:29) .
Migraine is therefore a major reason for time lost from work and resulting medical expenses (Smuts, 2003:29) , and as such a disorder of economic importance.
Various drug products are available on the South African market for the prevention and treatment of migraine. Therapies for migraine are either prophylactic, such as beta-blockers, calcium channel blockers, pizotifen and methysergide, or acute, such as ergot derivatives, analgesics, non-steroidal anti-inflammatory agents or narcotics very often associated with antiemetics (Schoenen et al. 1994:55) Sumatriptan, a selective serotonin agonist agent, has been described as a welcome addition to the physician's arsenal (Gaist, Hallas, Sindrup & Gram, 1996:161) . Sumatriptan is specifically indicated for the treatment of acute attacks of migraine but can also be used for the treatment of cluster headaches (Gaist et al. 1996:161; MeReC Bulletin, 1992:29) . It may be administered orally or by subcutaneous injection, with an onset of action within 10 minutes (subcutaneous) and 30 minutes (oral) (SAMF, 1997) . It is generally recommended not to exceed a maximum repeated use of three 100 mg tablets or two subcutaneous injections of 6 mg daily, if the attack recurs within 24 hours (Gaist et al. 1996:161) . The different strengths and package sizes in which sumatriptan was available at the time of the study in South Africa were:
• 6 mg/5 ml starter pack;
• refill pack;
• 50 mg (2) tablets;
• 50 mg (6) tablets; and
• 100 mg (4) tablets.
Adverse drug reactions attributed to sumatriptan in the postmarketing period include acute myocardial infarction, depression and skin reactions (Ottervanger, Valkenburg, Grobbee & Stricker, 1996:353) .
Furthermore, since the marketing of the drug, several patients have been observed who developed an increase in the frequency of migraine attacks with consequent dependence and misuse (Ottervanger et al. 1996:353) .
The potential for overuse or abuse of sumatriptan has therefore been investigated by several researchers (Gaist et al. 1996; Ottervanger et al. 1996) .
Pharmacoepidemiology is defined as the application of epidemiologic reasoning, methods and knowledge to the study of the uses and effects (beneficial and adverse) of drugs in human populations (Porta, Hartzema & Tilson, 1998:2 It is therefore possible that patients who suffered from mild or low frequency migraine that did not require the more aggressive treatment for migraine may not be included in this patient sample.
SUBJECTS AND METHODS
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RESULTS AND DISCUSSION
Prescribing and cost of drugs in ATC Group N02C
A total of 3 011 products for the treatment of migraine at a cost of R451 559 were prescribed to the 578 patients in the study over a period of one year. Patients Approximately 80% of the patients in the study were females, and female patients were prescribed 81,53%
of the products. The average age of patients was 48,40
(SD = 14,19) years, with 74,57% of patients between 20 and 59 years of age.
The prescribing frequency and cost of the different drugs for female and male patients are given in Table 1 . Most drugs (67,55%) were for the prophylaxis of migraine, of which clonidine and flunarizine were the most frequently prescribed. Prescribing differences between female and male patients were observed for the different drugs.
Clonidine was more frequently prescribed to female patients, and flunarizine more frequently to male patients. Clonidine was relatively inexpensive, accounting on average for 32,22% of the prescribing volume but for only 21,37% of prescribing cost. The opposite was true for sumatriptan, which accounted for 19,10% of prescribing volume but for 38,65% of prescribing cost. Tablets were the preferred dosage form (accounting for 64,66% of all prescriptions), followed by capsules (31,78%), suppositories (2,46%) and injections (1,10%).
Of the drugs prescribed specifically for the management of migraine, sumatriptan (575 prescriptions to 103 patients) was the most frequently prescribed. Since the focus of this study is on the prescribing of sumatriptan, the rest of the manuscript will discuss the prescribing of sumatriptan.
Age and gender distribution of patients prescribed sumatriptan
A total of 2 198 drug items (all therapeutic groups) were prescribed to the 103 patients receiving sumatriptan.
Sumatriptan accounted for 26,16% of all the prescriptions to these patients, and for 47,37% of the prescribing cost. This again gives an indication that sumatriptan is relatively expensive when compared with the other drugs that were prescribed.
The age and gender distribution of the 103 patients who received one or more prescriptions for sumatriptan during the study period is given in Table 2 . The majority of patients (80,58%) were females, which is in agreement with literature findings (Schoenen et al. 1994:57; Van Schoor, 1999:4) . In a study on the use of sumatriptan in Denmark in 1994 and 1995, a female to male one year period prevalence ratio of 3,8:1 was found (Gaist, Andersen, Aarup, Hallas & Freng Gram, 1997:433) .
Female patients furthermore received proportionately more medicine items (89,85% of the 2 198 products), than male patients (10,15%). Three quarters of the patients (75,73%) were between 30 and 59 years of age.
The Pearson chi-square test was used to detect differences between female and male patients (χ 2 = 4,40;
d.f. = 2; p < 0,5). Differences were observed in the frequency distributions. There were proportionately more male patients in the younger age groups.
The average age of patients receiving sumatriptan was to 50 years) (Gaist et al. 1996:162) . It can therefore be stated that young to middle-aged women are prescribed sumatriptan more often than other groups of people.
Sumatriptan is not indicated for patients over 65 years, or for patients under the age of 18 years (MIMS, 1997).
Only one patient fell outside these age limits, namely a 10-year-old boy who received six prescriptions for sumatriptan over the one-year period in a dose of 50 mg.
Dosage forms in which sumatriptan was prescribed
The 103 patients received a total of 575 prescriptions for sumatriptan during the year. The dosage forms in which sumatriptan was prescribed to female and male patients are illustrated in 
= 4,40; p < 0,5 (after collapsing the first two rows in the table). of all sumatriptan prescriptions. In the study by Gaist and others (1997:430) on the use of sumatriptan in Denmark in 1994 and 1995, tablets accounted for 92% of the total sumatriptan consumption.
Prescribing frequency of sumatriptan
The frequency distribution of sumatriptan prescriptions for the different age and gender groups is given in Table   4 . The Pearson chi-square technique was again used to investigate prescribing differences in respect of age and gender groups (χ 2 = 36,85; d.f. = 3; p < 0,0001).
Prescribing differences were observed between female and male patients. More than half of the patients (54,37%) received one, two or three prescriptions for sumatriptan during the year (see Table 5 ). Eleven patients received more than twelve prescriptions per year, in other words, more than one prescription for sumatriptan per month. In the study on the use of sumatriptan in Denmark in 1994 to 1995, it was found that 41% of sumatriptan users presented only a single prescription for sumatriptan (Gaist et al. 1997:431) . In the earlier (1992 to 1994) Danish study, 45% of the patients submitted only one prescription for sumatriptan (Gaist et al 1996:162) .
The Lorenz curve of sumatriptan prescribing is given in Figure 1 . The x-axis indicates various percentiles, and the y-axis indicates these percentiles' cumulated share of total sumatriptan drug prescribing (Hallas & Nissen, 1994) . From the curve, it can be seen that 10% 
= 36,85; p < 0,0001. ** Standard deviations (SDs) are indicated in brackets. Table 5 : Number of prescriptions for sumatriptan per patient over the study period of the patients were responsible for 51,72% of the total number of prescriptions for sumatriptan, and that 50% of patients were responsible for 93,22% of all sumatriptan prescriptions. Utilisation of sumatriptan in the 1992 to 1994 Danish study was also highly skewed, with the one percent and 10% heaviest users of sumatriptan responsible for 20% and 60% of total consumption, respectively (Gaist et al. 1996: 162) . Table 6 : Ten most often prescribed products (excluding sumatriptan) * Calculated as a percentage of the total number of prescriptions, excluding sumatriptan (n=1 623). Table 7 : Selected prescribing parameters of the 1996 and 2002 studies on anti-migraine preparations than the average for male patients (average = 11, 15; SD = 11, 14) .
Cost of sumatriptan prescriptions
A total of 2 198 products at a cost of R368 427,39 were prescribed to the 103 patients. Sumatriptan accounted for 47,37% of the prescription cost, which is high if compared to the finding that sumatriptan accounted for only 26,16% of prescription volume. The average cost per prescription (all therapeutic groups) was R167,62 (SD = R215,23). The average cost of a prescription for sumatriptan was R303,54 (SD = R217,44), which is very high.
Comparison with the results of a study on 2002 data
The above results for 1996 are compared in a summarised manner with the results of another study conducted on the data of a different PBM in 2002 (see Table 7 ). As can be seen the results of the two studies Sumatriptan is highly efficacious in aborting acute attacks of migraine. The average age of patients prescribed sumatriptan in the 1996 study was 41,99 years (younger than the total study population), with the majority of patients (80,58%) also being females.
Similar to other studies, the prescribing of sumatriptan in this study was skewed, with 10% of patients responsible for more than half of all sumatriptan prescriptions. Although it is not possible to prove overuse or abuse of sumatriptan in this study due to a lack of diagnosis or migraine attack rates, the overuse of sumatriptan can have important economic consequences. The results of a study conducted in the Netherlands during approximately the same time found that a small group of patients (four percent) used sumatriptan too often (Ottervanger et al. 1996:353) .
Another study conducted in Denmark reported that the one percent and 10% heaviest users of sumatriptan were responsible for 20% and 60% of total consumption, respectively (Gaist et al. 1996:162) . Limited information is furthermore available on the long-term effects of sumatriptan (Visser, De Vriend, Jaspers & Ferrari, 1996:46) . Little is known about whether headache relief after sumatriptan and the occurrence of headache recurrence and chest symptoms are attack-related effects (that is, may vary per attack within a patient) or are patient-related effects (that is, may vary between patients but are consistent effects within a patient over multiple attacks) (Visser et al. 1996:46) . 
